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Learning Objective:

ADVANCED TOPICS IN LID DESIGN
Soil Protection and Compost -Amended Soils

Know the options for meetinBMP T5.13 PosEonstruction Soil Quality and Depth
strategies for determining site soil conditions, and how to develop a soil management plg

= —“

Dawd McDonaId |
SO”—S Seattle Public Utilities'
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- Requirements & guidance

Introduction - How soil manages runoff & water quality

Determining Site Soil Conditions

Developing a Soil Management Plan

Soil Protection

Soil Amendment

SOILS
ADVANCED LID DESIGN 2
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BMP T5.13 (in Ecology Stormwater Manual, vol. V)
PostConstruction Soil Quality and Deptl

ARetain native soil and duff wherever possigle
protect from construction disturbance, compaction etc.

AAIl areas cleared and graded require 8 inch soil depth:
A Organic matter conten@10% dry weigh{@s% for turf areas)

A Use native topsoil, amend existing soil with compost,
or import topsoil blend

A Subsoil scarified 4 inches belowh8/ OK (1 2 LJa 2 A f
A Protect amended soil from compaction

AMulch after planting

AMaintenance practices to replenish organic content

Requiredon all sites in Western WA.
Recommendedn Eastern WA.
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BMP T5.13: Runoff Model Representation

AAreas meeting the design guidelines may be entered into
' LILINE SR NHzy2F¥F¥ Y2RSfta Fa at

AFlow reduction credits can be taken in runofodelingwhen
BMP T5.13 is used as part of a dispersion design under the
conditions described in:

ABMP T5.10B Downspout Dispersion
ABMP T5.11 Concentrated Flow Dispers
ABMP T5.12 Sheet Flow Dispersion

ABMP T5.18 Reverse Slope Sidewalks

ABMP T5.30 Full Dispersion
(for public road projects)

Statewide LID Training Program
T DEPARTMENT OF ey | -
= EcoLoay ECoLocy
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BMP T5.13 design guidance:
2012 LID Manual for Puget Sou

A2.4 Soil Protection Areas
A4.1 Vegetation and Soil Protection

A5.2 Techniques to Minimize Site
Disturbance

A6.2 Amending Construction Site Soi

Similar guidance in
Eastern WA LID Manual:

- Chapter 4, BMP 4.2
Amending Construction Site Soil

Statewide LID Training Program
A ECOLOGY
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BMP T5.13 design guidance:
EcologyapprovedBuilding Soimanual

ASource ot.ID Manuatontent

AManual developed regionally with experts

ASS@St2L) I a{2Af al yl 3

AFour options for soil manageme(dan use 1 or more per site)
1) Retain undisturbed native soil & vegetation, protect from compact
2) Amend existing soil in place with compost

3) Stockpile topsoil prior to grading, and reuse on site (amend if nee
4) Import topsoil meeting organic matter content requirements

‘:Ii‘ : :
i%. 2
Y

|

AChoose preapprovedor custom calculated amendment rates
ASimple field inspection and verification procedures

Availablevww.soilsforsalmon.org orwww.buildingsoil.org



http://www.soilsforsalmon.org/
http://www.buildingsoil.org/
http://www.buildingsoil.org/tools/Landscaping_Guide.pdf
http://www.buildingsoil.org/tools/Landscaping_Guide.pdf
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Development typically
degrades soil functions.

How can we make this

<— Function more
like this?

15%
surface water
detained/

Surface water runoff
(carties pesticides, infiltrated
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BMP T5.13 asks:
How can we protect or restore soil functions on every sit

'?{ 6 - SRR
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Restoring soll life, to restore soil functions

Soil organisms create:

Asoil structure

Afertility = nutrient cycling :
Aplant disease protection | /& ) =%

Abiofiltration @ e R
Aerosion control 0 Vi =
Astormwater detention 7 e . :

Compost kickstarts the soil ecosystem.
(Provides food and home for organisms)

Statewide LID Training Program SOILS
R ECoLocY
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How does soil life create soil structur

Good soil is about

- half mineral

- half space (air & wate

- plus a smaller but
essential amount of

organic matter &

soil life

ABacteria secretions glue clays, silts and
sands together into micraggregates.

AMicro-aggregates are bound
together by fungal hyphae,
root hairs and roots.

ASpaces are made by movi 2 o

arthropods & earthworms,n’ DS &Y
and decaying roots. Fo Yot

AOnly when all organisms ¢
are present can roots and
water move into the soil
with ease.

StateWIde LID Training Program SOILS
S.’Rose & E-TElliott
GECOLOGY ADVANCED LID DESIGN
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Higher
level
Predators

Flagellates

Ciliates

How does soil life provide fertility (nutrient cycling)?

ASoil foodwelstoresnutrients in living & dead organic matter

ANutrients are released in root zone as organisms eat and
SEONBUS agl ausSe

AMycorrhizal fungi bring nutrients
and water to roots of plants

OYAGNRIASY S

Dr. Michael P. Amaranthus, Mycorrhizal Applications Inc.

11
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How does soil life provide plant disease protection?

DiversityY predation,parasitization& competition
with the few disease&ausing organisms

ABacteria cover leaf surfaces, block infectio

AEcto andendo
mycorrhizae
prevent root
infection

Soil Foodweb Inc.

AMany organisms
prey on the few
diseasecausing
organisms
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How does soll life filter & remove pollutants?

ACreates soil structure

ABreaks down hydrocarbons, pesticides, etc.

ACopverts fertilizers[nutr[ents to stable fqrms, sSo they are
FglrAftloftS 02 LIXIFyua o0dzi 62V

Alncreasesationexchange capacit: TR AT
binding nutrients & other ions

A@inds met,als in soil, so they e
R2y Qi 4l akK Aydz 0

Al NBIFGSa aRA&aazft
(DOC) complexes, which seques’ =

metals & other pollutants in water. =
reducing toxicity. T S

Statewide LID Training Program SOILS
I DEPARTMENT OF
R ECOLOGY ADVANCED LID DESIGN
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WsDOT: Compost Amended Vegetated Filter Strip
- 2004 pollutant & flow reduction trials along-b

These 3 slides courtesy of:
Mark Maurer, WSDOT
maurerm@wsdot.wa.gov

SOILS
ADVANCED LID DESIGN

14



Module 6.2 Advanced Soil Protection & Compost
Amended SoilsDMcDonald $4-2017.pptx

0 Flow rates for background vs compost amended shoulder
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WsDOT 2004:

10 ft. wide compostamended strip
treats stormwater from 2 lanes

G FANKBRGEF AANEdBa K&EA Yy (0 S

Parameter Untreated Runoff Compost filter strip treated % Concentration Reduction % Load Reduction

mag/l

TDS 52.7 55.5 5 63

T. Phosphorus 0.089 0.26 -192 -2

CoD 735 49.6 33 76

TSS 81 23 72 90
ugll

Total Copper 28.18 9.14 68 89

Dissolved Copper 7.85 577 26 74

Total Lead 12.62 3.54 72 90

Dissolved Lead 0.5 0.05 90 97

Total Zinc 129.70 31.57 76 91

Dissolved Zinc 64.22 20.71 68 89

TDS=Total Dissolved Solids, COD=Chemical Oxygen Demand, TSS=Total Suspended Solids
Statewide LID Training Program SOILS
A ECOLOGY

16
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Cationexchange capacity = binding sites

Sand Silt Clay
1 Particle Fine Sand .2mm 1,000 Particles Silt .02mm 1,000,000 Particles Clay .002 mm
0.24mm’ Surface Area 2.4 mn' Surface Area 24 mm’Surface Area

The smaller the particle the greater the CEC,
but organic complexes multiply binding sites.

Humus/clay colloids have the most!

CationExchange CapacityCEC) for soil mixes + Fine sand 0.24mm
Low fertility soil Less than Smeq+/100g
Medium fertility 5-10 g Silt 2.4mm
High fertility 10-30
Compost/humus up to 200! . Clay 24mm
Relative surface area
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daphnia

Soil removes most toxics, 1

adds dissolved organic @ 08
complexes thabind 5 06
oy g

remaining metals, 5 04

YdzU NASyGdasz tao?

other pollutants. S — =
de_ch!orinated Highway runoff:

DOGbound pollutants are dining var il

much less toxic to aquatic luvernile saimon

organisms.

a5h/ ¢ A& (KS -bamelorGaiids2 yhpac & urbgh btoimBaNdrunoff

Organicamended soil removes pollutantand
binds remainder to Dissolved Organic Carbon (DOC

OC. dubia (48-h)  ©Baetis sp. (48-h) WO. kisutch (96-h)
mayfly

juvenile coho salmon

No Plants Plants
Highway runoff filtered
through bioretention soil mix:
60% sand: 15% compost: 159
shredded bark: 10% water
treatment residuals

Fig. 4 Survival of three test organisms exposed to control water, untreated September
2012 runoff, runoff treated with bioretention without plants (No Plants), and runoff
treated with bioretention with plants (Plants). Asterisks indicate survival significantly lower
than control. Error bars are None standard error of the mean.

Soil bioretention protects juvenile salmon and their prey from the toxic

. J.K. Mcintyre, J.W. Davis, C. Hinman, K.H. Macneale , B.F. Anulacion, N.L. Scholz, J.D.
that pass through a0.4s Yﬂlter Stark; Chemosphere, 2015 http:/dx.doi.ora/10.1016/j.chemosphere.2014.12.052
http://www.sciencedirect.com/science/article/pii/S0045653514014805
Statewide LID Training Program SOILS
JEPARTMENT OF
wmestl ECOLOGY
S e of washingt
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How does soil life
control erosion?

ACreates pore spaces,
increases infiltration

with bacterial slime, fungal hyphae,
& root hairs (bigger aggregates are
harder to move) A
- Gl 3ANB3IIGS

APromotes rapid plant growth £
& deep root development

ASticks soil particles & aggregates togethe

19
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and infiltration?
ABuilds soil structure, pores, &
moisture-holding capacity

Alncreases surface porosity
AModifies underlying sulsoils

Compost-
amended
till soil 1

“ 4= | over 50%

“ reduction in
storm water
runoff

Learn more:
USDANRCSs0il Biology Primer

State~ IthD://soiIs.usda.qov/sqi/ SOILS
weA colocy

How does soil life provide stormwater detention

ADVANCED LID DESIGN

20
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How can we enhance & restore soil biodiversity,
to improve plant growth, water quality, and
reduce runoff?

APrevent /correct compaction

AReduce use of pesticides
& soluble fertilizers

Alncorporate compost into soil
to feed soill life

organic matter + soil organisms + time
createsY
soil structure, biofiltration, fertility, & stormwater detention

Statewide LID Training Program SOILS

B CEPARTMENT 0
GECQLQGY ADVANCED LID DESIGN
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Soil Amendment: A costffective solutlon
for new development .

AMuch better plant survival
= fewer callbacks

AEasier
planting

Acan cut irrigation needs by 50% s
= 37 year payback on ;
irrigation savings alone

StateWIde LID Training Program

ADVANCED LID DESIGN
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Improving & maintaining soil
functions in existing developmerg

AAmend soil when réandscaping

APlant native trees & shrubs,
especially near waterways

AMulch beds annually with
leaves, chips, compost, etc.

AMulch-mow (leave clippings) &
top-dress turf areas with compost
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USDA Soil Surveya:good starting
point, but use with caution!

USDA survey description.
Changes since development:

Almported soils

Determining Site Soil Conditions

Y Compare site soil to the existing

AConsistency with existing conditions| -
AGraded and compacted conditions

http://websoilsurvey.nrcs.usda.gov/app/

Chck the o M 1

SOILS

ADVANCED LID DESIGN

24
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Washington soils: leftovers from
glaciers, floods, & volcanoes

glacial till: unsorted,unstratifiedmixtures of clay, silt, sand,
gravel, and boulders; deposited under ice, or in moraines

hardpan till compacted under glacier

outwash soils layers sorted by particl
size by water sand / gravel / rocks

lake/marine bedsoils clay or silt that
settled out in lakes & estuaries

volcanic ashlight, fertile, holds moisture
mostly blown east of Cascades

mudflows: mixed size, compaetike till

Learn about Washington soils at:
www.puyallup.wsu.edu/soilmgmt/Soils.htm



http://www.puyallup.wsu.edu/soilmgmt/Soils.htm
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Limitations of traditional soil anaIyS|s methods
for disturbed urban soils g —

A Soils vary across site:
fill? native? subsoil?
A Mixed or missing horizors
topsoil layer often removed
A Sharp interface problems
(between native and fill soils) ¢
A Compaction
A Lowph, anaerobic?
A Low organic matter
A Debris, toxins?
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Soil information sources

U_ NEF TSSEAERT I e = Ef “':nm‘-ﬂ:m:’:wﬂ:'
Soil tests: =&
A Organic Matter " project :%
ABulk Density 1 bosr?niLIS :7
ANutrients | N
ATexture (% sand/silt/clay) | S
A Contaminants (if suspectec '

&9

e -2 hre= 4
| Regional geologic maps |

B
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Creating a soil profile with a Dutch

28
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Compile information on a site soil survey map

ARecord different soil types, test results, and issues
Aldentify potential soil & vegetation protection zones

%it 3 - Soll Zone C: Good quality lawn, no trees. Soil is poorly drained but not anaerobic.

A Horizon - Brown dlay loam topsol, moist, ltte
humic odor.

BIC Horizon - Orange brown clay transition
between A and C horizons, moistto wet, no
humie odor

€ Horizon - Orange clay, sharp change in
fimness at 17" due to dryer soil condition.

Soll test results and evaluations:

i3 - A horizon: Clay loam soll. low pH (5.8)
This soil i similar 1o the topsoll found in zone and D. These topsolls are usable as deep soils for trees
1nd for lawns that are not expected to have significant compaction forces o as a base materialfor
sandisol mix for compaction resistant lawn

2it 3 - BIC horizon: Clay.
Ihis soil could be a useful base to mix with sand and compost in areas of trees, shrubs and or lawns.

2t 3 - € horizon: Soil determined at field evaluation to have too much clay and too compacted to be
Isef

29
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AA scaledrawing identifying

option will be applied.

AA completed SMP form
identifying treatment options,
amendment products and
calculated application rates for
each area.

ACopies of laboratory analyses 1

be used, with OM content and
C:N

areas where each soil treatmer|[*

compost and topsoil products ti =

Developing A Soil Management Plan (SM

Matel SOIL MANAGEMENT PLAN for BMP T5.13
e s 3 Ward e at e SefforSatmon.ceg)

wwwww

Tiished total 127 koosencd depth

QUANTITY: CUYDS

PRODLCT:

QUANTITY:

uuuuu

Statewide LID Training Program

COMMENTS:

T £COLOGY

30
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1: Review Landscape and Grading Plans

Working with plans, check the soil in each area to assess how grading will img
soil conditions and potential for reuse of topsoil excavated from building
foundations, stormwater detention facilities, and planned pavement areas.

1 fi It L N\ ” AL, e |
I =\ \ i

protection zones;
LT &2dz R

dzLJX é 2 dz
to fix it!

oy S

PLAY AREA PLANTING

Suburvan Residential Park. Cheet [of 2
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2. ldentify Areas Suitable for Each Option

Adaidlrof AaKSR ay Icioh@l&tundisiurbed. i a
AAreas to be protected from compaction during construction.

AAreas to be cleared of native vegetation but not graded
may be amended at reduced rate.

AExcavated or graded topsoil suitable for stockpiling and
reuse on site.

ACompacted layers less than
12 inches deep (after grading)
require scarification or soil import.

AExisting organic content in soil to
be retained or stockpiled and
reappliedc reduced amendment ral  ;iyis

SUSS0IL

Statewide LID Training Program
s ECoLoay
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Soil Treatment Options

Amendment Rate Options

Option 1. Retain undisturbed native
vegetation and soiland protect from
compaction during construction.

Option 2. Amend existing sodt pre-
approved or custom calculated rates base
on soil and amendment tests.

Option 3. Import topsoil mixof sufficient
organic content and depth.

Option 4. Stockpile native topsoil during
grading, and reapply after construction
(import soil if needed to achieve depth).

Amend stockpiled soil if needetb meet
5% O.M. (turfpr 10% (planting beds)

Pre-approved Amendment Rate

(@L0% OM by losen-ignition test)

CustomCalculated Rate

Test soil and amendment for organic
content and bulk density, to determine
amendment rate needed to achieve 5 @
10% organic content

4¢ dZNF Y alE mMdTpé
(@% OM by lossn-ignition test)
.SRAaY aAE o¢ O2YL]

D 2
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/ £ SIENAY3 dzLJ 0 KS O2y T dz3

&: {2Af hNBIYy&OAWI fi [
az2Aft S aoma Iyarn (ore2 ya f
(= amount of combustible carbon by dry weight)§§
- Most composts are 485% organic matter §
(OM) content by this method '

Recommended soil amendment rates
(for low~organic soils or sandompost mixes):

A5% Soil Organic Matter Content for Turf
=1525% compost amendment by volume

A10% Soil Organic Matter Content for Landscape Beds
=3040% compost amendment by volume
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3. Tests to Conduct for Custom Calculated
Amendment Rates

If planning to use calculated amendment rate, sample and
test soil. Request compost test results from supplier.

Soil Compost
ABulk density ABulk density
APercent organic matter  APercent organic matter

AMoisture content
(to determine dry weight, to
compute bulk density)

AcCarbon to nitrogen ratio
Sampling and calculations should be performed or verified

by a licensed Solil Scientist, Geologist, Civil Engineer or
Landscape Architect.

35
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4. Select Amendment Options

Outline areas where each amendment option will be applied
onplan! a&aA3dy SIFOK INBI | fS4d
Soil Management Plan form.

Suburbaw Resmenhal Pm,< /

Af /u\*- - “. r
b Ll
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5. Calculate Amendment, Topsoil & Mulch
Volumes on Soil Management Plan Form

it SOI

AFor PreApproved Amendment Rates: | S

Calculate the square footage of each

model SMP form

each area to convert inches of

is on page 13 in the
amendment into cubic yards.

area, and complete calculations for
ABuil di ng

and on websites
ATo Compute Custom Calculated S

Amendment RatestUse soil and o |
amendment test results, and thdodel Amendment calculators at:

www.buildingsoil.org
Amendment Rate Calculator. www.soilsforsalmon.org
A List products on the Soil Management or (King County example)
Plan form.

https://your.kingcounty.gov/solidwaste
/ t-calculator.ht
AProcure recent product test sheets S —
showing that compost or other organic ©r (Seattle soil amendment std. plan)

. op . http://www.seattle.gov/dpd/codesrule
materials specified meet requirements. _; .o ciormwater/detault him

37
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Exercise; Soil Management Plan |
Fill in the SMP worksheet; >
using the preapproved amendment rates:
- Turf¢ 1.75 inches of compost tilled in 8 inches|®
-PlantingBedgo A Yy OKSa 2% 02|

A“é‘uéﬁ'%'%ﬁemal Pq / A Sheet I#T M EB
rea lant: reaC - Turf
Statewide LID - 20.000 s s o Y

g ECO LOGY
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YAY3 /[ 2dzyie Qa
available at

SOIL MANAGEMENT PLAN FOR KING COUNTY SOIL IMPROVEMENT CODE
(For use with Achieving the Post-Construction Soil Standard brochure)

PROJECT INFORMATION

Site Address

DDES Permit Number-

http://your.kingcounty.gov/solidwaste|

Applicant” | Phone-

/compostcalculator.htm

Mailing Address:

Plan Prepared By

ATTACHMENTS REQUIRED

example site plan for exercise

To-scale site plan showing planiing beds and furf areas and which soil management options will be applicd, with the
Square foot area for cach. Also show areas where soil will be left undisturbed and protected during construction
Soil test results (required if proposing custom amendment rates

AMENDMENT AND TOPSOIL CALCULATIONS

TURE AREAS (As labeled on plan) [TOTAL AREA 000 square feet

TREAIMENI | __ Pre-approved — Custom Amendment — Topsoil Import
SELECTED: Amendment " inches (artach tests and calculations) | __inches (8" default)
1.75 inches
AMENDMENT | ___inches compost / fopsoil to be applied (from above box) | PRODUCT:
ORTOPSOL | X31 QUANTITY: CU.¥Ds.
= cu. yards/ 1,000 sq. ft
X 000s sq.ft
= cubic yards amendment

PLANTING BEDS (As labeled on plan) JTOTAL AREA. 000 squarc fect

TREAIMENT | Pre-approved "~ Custom Amendment Rate "~ Topsoil Laport
SELECTED: | Amendment "~ inches (attach tests and calculations) | __ inches (8" default)
30 inches
AMENDMENT | __inches compost  fopsoil fo be applied (from above box) | PRODUCT
ORTOPSOL |X31 QUANTITY: €U YDS
= cubic yards /1000 sq. &
X 000ssaft
= cubic yords amendment
s e : MULCH "~ inches muulch to be applied (ainimum 2 PRODUCT
Subsrban- Fesidential heet 147, =2 = 3
R UANTITY €U YDS
AreaB ‘P/n’-‘—j&Js Area C - Turf = cubic yards /1,000 sq. £ <
20,000 s¥ 10, 000 sF. X__ .000ssqft.
~ cubic yards amendment

TOTAL AMENDMENT / TOPSOIL /MULCH FOR ALL AREAS

Product 51 Name qntity cu. yds.
[T Topseil [ ]Compost | [Sduich [Test Results Supplied
duct £2 Name: antity: cu. yds.
Topsoil Compost | | Mulch [Test Results Supplied
duct #3 Na nity: cu. yds.
Topsoil Compost__|_] Muleh [ Test Results Supplied
[Date: [ Tnspector: [Approvedt [ Revisions Required:
[Comments:
Revized Auguse 2011 Page 1cf2

39
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rttpz)yo}{;ing:ounty.éovls%idv%gééoU é Q é I Y S y R Y S y

mpostalculator.htm

Achieving the Post-construction Soil Standard

C and Topsoil Calculat:
for Pre-approved or Custom Amendment Rates

Soil Management Plan information. Please note that there are separate calculation sheets for turf
and planting beds.

Are you performing a turf or planting application?
Turf  Planting Beds

Pre-approved Compost Amendment rate or Custom Compost Amendment Rate?
Pre-approved ( Custom

If you have selected Custom Compost Rate, enter the target of organic matter
you'd like to achieve and the following values from soil and compost testing laboratory reports:
Target percentage of soil organic matter: AUTO-CALCULATED.

5% dry weight for turf applications,

10% for planting bed applications.

C Need to test organic content and bulk
density of compost and native soil for
custom amendment rates.

C Just enter square footage for default rates

Results

You have selected the Custom Compost Amendment Rate, which is 1.4 inches.
Site soil bulk density = 1850 Ibs/cubic yard dry weight

Site sod organic matter = 1.5%

Compost bulk density = 625 Ibs/cubic yard dry weight
Compost organic matter = 55%

Depth compost must be incorporated into soil = 8 inches

; Stockpile these quantities of site soil:
 Bulk Density Organic Mattee 00 cubic yards of stockplled site sl
SITE SOIL: 1850 (loslcubic yard dry weight) (1300-2800) 15 (%) (0-10) Order these quantities of compost and/or topsoil:
COMPOST: 625 (slcubic yard dry weight) (500-750) 55 (%) (35-65) 21.7 cubic yards of compost.
0.0 cubic yards of topsoil.
Amount Stockpiled Amount Amount Topsoil
tned . o Soil Needed Compost Needed Needed
vy his option will be weed footage {n thousands Oplion 1: Lasve nalive NA NA NA
commas please])

Option 2: Amend existing soil in-

Oetion 5 iamupstirescl Not Applicable Not Applicable ARG ] 27.7 cubic yards .
Square footage in thousands = 6500

Option 2: Amend existing soi in-place Aslc 6500 Option 3: Import topsoil mix
oy . .

Option 3¢ Import topeoil mix Not Applicable Hothpplble s«mm :oouov mmmm m:;r'w' 3

Option 4: Disturbed Sail - stockpile, Ripely snd smend

reapgly and amend Areas:
Square footage in thousands =
Totals . 27.7 cublc yards

Calculate__ Reset ) Rube
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Suggested Inspection Procedures

APreGrading Inspection
AGrading Progress Inspection
APostConstruction Inspection
AMulch Verification

st e et = oo

Exact number of inspections
will vary between jurisdictions
and project type.

Field Verification form &
guide is on page 16 in the —
ABuil di ng Sgi T
and on website i

Example form and guide at
www.soilsforsalmon.org

Statewide LID Training Program SOILS
R ECoLocY
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Inspection / Verification Supplies

AField Verification Form
ASoil Management Plan
ASite drawing
AShovel

ATape measure

Statewide LID Training Program
s ECoLoay
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Pre-Grading / Grading Progress Inspection
AVerify native soils & vegetation delineation and
protection (fencing or other) per SMP

AReview SMP with general contractor and/or grading
equipment operator

AVerify subcontractors informed of SMP
AVerify erosion controls in place

AVerify excavation & stockpiling of native soils
consistent with SMP

ACheck sulgrades consistent with SMP

Statewide LID Training Program SOILS
L iy
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Post Construction
(prior to planting)

ACompare conditions to SMP / drawings

AConfirm volumes on amendment delivery tickets
match approved SMP

ADig test holes to check depth of
amended soil & scarification

MULCH

LOOSE 3000

AUse shovel test to check
un-compacted depth in
multiple locations

LOOSE OR
FEACTURED
SUESOIL

Statewide LID Training Program SOILS
e £ C0LOGY
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Dig Test Holes to Check Depth of
Amended Soil & Scarification

AAt least three 12 inch deep
test holes per acre (3
minimum) for each
treatment

Ay ¢ RSLIGK 27
(excluding mulch layer)

LOOSE OR

AScarified subsoil e

Statewide LID Training Program SOILS
e LCoLogY
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Check Soil Depth

AUse shovel or rod
GRNR BSYy 2y
AyalLlSOu 2 NA
test for compaction

ATest 10 locations per .o o

landscaped acre (10 . ...
minimum).

MULCH ’f /
%

LOOSE SDIL

Statewide LID Training Program SOILS

B CEPARTMENT 0
gECquGY ADVANCED LID DESIGN
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In Case Of Dispute

Referred to third party for sampling and
testing of organic matter:

Alndependent Certified Agronomist, Crop
Advisor or Soil Scientist; Licensed Civil
Engineer, Landscape Architect or Geologist

A Accredited Soil Testing Lab

Best to avoid this, by having clear SMP and
delivery tickets that match volumes/products
listed on SMP.

Statewide LID Training Program SOILS
e £ C0LOGY
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How to Select Compost
Know your supplier!
AField tests: )
A earthy smell not sour, stinky, y
or ammonia AMfr.-supplied info:
Abrown to black color AMeets US Compost Council (ST
A uniform particle range a{S+Hf 2F ¢Sadna
A stable temperature (does not WAC 17350, & WsDOT specs
get very hot if rewetted) AC:N ratio
A not powdery or soaking wet AWeedseed trials
A Solvitafield maturity test A Nutrients, salinity, contaminantg
ASoil/compost lab test info: A{ATSY aaONBSYy¢
A Nutrients ASpecifications:
A Salinity AWsDOT
ApH A Bioretention Soil: Compost spe
A% organic content (OM) www.seattle.gov/util/Greeninfrastru
Statewide LID Training Program SOILS
"o CoLocY
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G/ 2YLIR2adSR al GSMKBORA0E |

At N2 RdzOSR G4 at SNY¥AGOGSR CI OA
safeguards to protect streams and groundwater.

AProcess monitored to ensure temperatures
that destroy most pathogens.

ATested at frequencies dictated by
feedstock & output, for:
AHeavy metals
APathogens
APhysical contaminants

ABiological stability (affects
odors and plant response)

Statewide LID Training Program SOILS
@t ECOLOGY
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Bioretention spec compost meets WAC and STA

AALYTICAL CHEMETS TEL 6317245422
mortibioosts FAX: 8317243168 Codar Grove Compest
BoER ce o compostiab.com Hownd Svem
SOIL CONTROL LAB T — 7 e 2
Seal of Tusing [Maple Valley WA 98038
e Avvurance
i et s e s
. Febr ‘Washington State [MV Sales 12613
Reporing Date: February 17, 2015 s — —
Compost Technical Data Sheet for Washington State DOT Projects
ol ey w ?
edar Grove Compost
17825 Cedar Grove Rd. SE Compant Parumetsrs
Maple Valley, WA 56038 o, dry rough
At Howard Stenn . o . §
Size Classification Sieve Size  Fine  Medium Coarse
Date Received: 304an. 15
Sample dentifcation: MV Sales 1-29-15 MECC 0208 100 0o w0 o0
Sample D# 010741112 e
90-100 85100
75-100 70-85 40-60
Metals Results Units MDL  %Recovery _Date Tested
Arsene (s} 75 gikg cw 0 1055 05 Feb. 15 " i . "
Cadmium (Cd) Lessthan 10 maikg dw 10 1014 05 Feb. 15 Mazimam Parfice Leagth . Mazimum Particle Length
Chromium (Cr): 36 mglkg dw 1.0 114 05 Feb. 15 pH
Gopper (Cu) 120 malkg dw 10 1037 05Feb.15 N
Lead (Pb): 40 mg/kg dw 1.0 1126 05 Feb. 15 :'D;CE(‘C paA ki .5 max. 4
Mercury (Hg): Lessthan 1.0 mgikg cw 010 954 05 Feb 15 L
Wolybdenum (Mo 16 molkg dw 10 1038 05 Feb. 15 Physical Contaminan 05 max s
Nickel % malkg dw 10 1065 05 Feb 15 By # max. :
Selenium (Se): 43 mglkg dw 1.0 1252 05 Feb. 15 Frv—
e (Zn): 210 mg/kg dw 1.0 1045 05 Feb. 15 Matter Content
Cabait (Coy s malkg dw 050 1100 05 Feb. 15 TMECC 0507 A 40 min_ 512
Total Solids (TMECC 03.09) 45 % 005 NA 30 Jan. 15 Loz e Tgumon.
oH 734 Std. Units o1 %4 dry weight basis
Inerts Soluble Salts
Total Inerts <01 % dw o010 TMECC 04 10-A 15 Shary 4.0° max. 38
Prastic <01 0w o0 (sl
Film Plastic <01 % dw o1 Maturity Indicator
Metal <01 % dw o1 TMECCUS05 A Germination: 30% or greater Germinaten: 180
Glass <01 % dw o1 wrumier By
Sharpe None Detected - of coaml Vigor: 80% or greater Viger: 18
Total Nitrogen (N) 16 % dw - Stability Indicator
Salmonella <3 MPNidg 3 30 Jan_15 [TMECC 05.08-B 7 or below 21
om Diacide 5 007.C/g OMidsy
Stability Indicat 91 G0z -
ity Indicator m Cls oMy (C/N Ratio 150380 25:0- 360 1ms
Method (metais): EPA 30508 /EPA 6010 e T
Method (metals): TMECC 04.12-5/04.14-A S —
ethod (Mercury Ho) TMECC 04.06 1 EPA 7471 O
Method (pH): TMECC 04.11A
Method (Inerts): TMECC 02-02-C e
Method (Total NJ: TMECC 4.02-D —
Method (Saimonella): TMECC 07 02.A [Lat Jn 15D Nai3 Laboraory Number 3010741123103
Method (Stability Indicator): TMECC 05.08-B Analyst: Assaf Sadeh b,
- W COmpHIR I oy paperad t8Fe1S
g e
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Carbon to Nitrogen ratio of composts

AFor turf & most landscapes
C:N ratio of 20:1 to 25-1good nutrient availability for first
year of growth (no other fertilizer needed)

AFor native plants and trees )
/' Yb NYuAz 27F onYmM U2 opyYmMZ

Aless nitrogen better for NW natives, discourages weeds
Afor streamside, unlikely to leach nitrogen

Statewide LID Training Program SOILS
L iy
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LYLR2NIAY3I d&¢2LJaj;
Aac21da2Araté Aa y24d I RSTAYSR:
often include subsoilyjncompostedorganic material, land
Of SFNAY3 | yR ozyaumjzouxzy R
ABest to use mixes containing
only clean compost and

YAYSR &l yR 2NJ
as defined by USDA.

Almportant to avoid excess clay
that can inhibit drainage ==y . :
spec <5% passing #200 sieve [ . :;Q P LN

AGood soil specs for planting, turf, & other areas available at
www.seattle.gov/util/engineering/standardspecsplabDsv. 914

Statewide LID Training Program SOILS
=ECOLOGY
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Protecting soil & vegetation
during construction

AFence vegetation & soil protection zones
A Inform all contractors & subs: no stockpiles etc.

AIf temporary vehicle access required,
place steel plates over 3
60 coarse wood c

Bigleaf Maple

Appraised Value:

TREE PROTECTION FENCE
WO TRESPASING ON ORTICAL WOOT ZoNE |1
OF TS TRET WITHOUT TRRECT APFRONAL |
OF OWNON'S ROPRESENTRTVE
WORK WITHNY THE CRITICAL SI0O0T 20N
SAALL ST N A K OF 425008
R THE APPRASLD LANDSCAIE VLK.
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Fence to protect from construction impacts

N54
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Communicate

vegetation & soil protection zones and
Soil Management Plans

to all contractors and crews

Soil and tree preservation are similar, but trees
sometimes need extra effort in tight urban spaces.
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Compost Application Methods

Compost application & incorporation methods:
ABlowing
ASpreading
ATilling / ripping
ABlending offsite

SOILS

ADVANCED LID DESIGN

Statewide LID Training Program
A ECoLocY
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Blowing & spreading

ABlower trucks

AOther equipment :
golf course & farm spreaders

Statewide LID Traini

DEPARTMENT OF

el ECOLOGY
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Issaquah Highlands
the big scale
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Incorporating amendments into soil

ARange of equipment
for different-sized sites &

ACAtE Ay (2

Alf compacted, rip
0aol NAFevo !
before/while amending

L

\ 4 e
- |
\ = 2 L/ 1

7
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Stockpile site soils & amend,
after road & foundation work
AAllows mass grading

ASet grade to allow rapplication of
topsoil &allow for settling

AAmend stockpile to spec offsite,
or after reapplication

ASpread after concrete work
ARip in first lift, to reduce subrade

horizons that can limit water
penetration

Statewide LID Training Program

R ECOLeY

AcCan reduce hauling & disposal costs®

compaction, and break up sharp so
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Redmond Ridge

Alarge, masteplanned
development

AForest left undisturbed where®
possible- no compaction :

ACleared vegetation & duff
stockpiled for use as soill
amendment

ARemovedopsoilsstockpiled
Attt az2iata I YSYRSR (2 mHé RS
AEarly Problems:Too much organiesp. for turf areas, organic

materialsnot compostedlandclearing% duff) - soft soil,
excessive water retention, low N, plant/turf problems as resul

Statewide LID Training Program SOILS

T £COLOGY

61



Module 6.2 Advanced Soil Protection & Compost
Amended SoilsDMcDonald $4-2017.pptx

Redmond Ridge: _
improved method &

AGrade site 12 in. below finish

Alnstall foundation, along with
driveway & walkway rock pads

ASpread 14 in. amended soil mix,
(will settle to 12 inches)
rip in first lift to mix with subsoll

ASoils blended offsite from
native duff plus compost

ASoil organic matter controlled
to ~10%, pH and C:N ratio
for optimal plant growth
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Putting organics to work
SEA Streets <

StreetEdgeAlternative
onsite detention demo
Seattle Public Utilities
and SDOT.

ACompost in wet and dry zones

A98% reduction in runoff.

www.seattle.gov/util/Greenlnfrastructure

Statemde LID Training Program SOILS
ADVANCED LID DESIGN
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Compost Based
Erosion Control BMPs

AEPA and Ecologpproved BMPs:
blankets berms andsocks
seewww.buildingsoil.org

Aa n  TFubb camipost for erosion
control, then till in at end to meet
soil BMP:
- No disposal costs A2 f oon_strl]cttinn erosion cqntrol
- Faster planting, better growth and soil quality BMPs are met with

compost at Issaquah Highlands.
ACosts: blankets similar to rolled
products, but savings on disposal,
plus 2 for 1 benefits

ALearn more at
www.buildingsoil.org/tools/Erosion_Control.pdf



http://www.buildingsoil.org/
http://www.buildingsoil.org/tools/Erosion_Control.pdf

